R esidents have many opportunities for international health experiences during their training. These vary between short-term international electives, research projects, and global health tracks in many family medicine, internal medicine, and pediatric residency programs. 1 Several articles have suggested that medical students desire international experiences during residency and that they select their residency program based in part on their ability to do an international health elective during residency. 2, 3 Residents' desire for more international health experiences has drawn investigators to further evaluate whether offering international electives provides benefit beyond the perceived benefit in recruitment.
Most data regarding residents involved in international health electives come from 2 survey-based studies of international health programs offered to internal medicine residents. 4, 5 These 2 studies primarily addressed career choices after residency, finding that participants in international health electives were more likely than nonparticipants to care for immigrants and patients on public assistance and were more likely to pursue careers in general medicine and OBJECTIVE: To examine the educational benefits of international elective rotations during graduate medical education.
PARTICIPANTS AND METHODS:
We studied Mayo International Health Program (MIHP) participants from April 1, 2001 , through July 31, 2008. Data from the 162 resident postrotation reports were reviewed and used to quantitatively and qualitatively analyze MIHP elective experiences. Qualitative analysis of the narrative data was performed using NVivo7 (QRS International, Melbourne, Australia), a qualitative research program, and passages were coded and analyzed for trends and themes.
RESULTS: During the study period, 162 residents representing 20 different specialties were awarded scholarships through the MIHP. Residents rotated in 43 countries, serving over 40,000 patients worldwide. Their reports indicated multiple educational and personal benefits, including gaining experience with a wide variety of pathology, learning to work with limited resources, developing clinical and surgical skills, participating in resident education, and experiencing new peoples and cultures.
CONCLUSION:
The MIHP provides the structure and funding to enable residents from a variety of specialties to participate in international electives and obtain an identifiable set of unique, valuable educational experiences likely to shape them into better physicians. Such international health electives should be encouraged in graduate medical education.
Mayo Clin Proc. 2010;85 (8) : [734] [735] [736] [737] [738] [739] [740] [741] public health. They also showed that residents who participated in international health electives had a higher opinion of the physical examination as a diagnostic tool. 4 Several studies have shown a similar impact of these electives on medical student professional and educational development. 6, 7 However, few studies have assessed the immediate educational and personal benefits of international health electives for residents.
The Mayo International Health Program (MIHP) was created to give residents enrolled in graduate medical education training programs at Mayo Clinic the opportunity to spend a 1-month international elective in a medically underserved location. This program is unique in that it provides funding and supervision across all residencies and all specialties within the Mayo School of Graduate Medical Education. Since the program's initiation, the MIHP has obtained narrative reports from all program participants. The MIHP's goals are to "help residents and fellows: (1) provide valuable care to underserved patients, (2) promote increased cultural awareness, (3) provide exposure to the diagnosis and treatment of diseases not usually seen in modern Western medicine, (4) increase awareness of costeffective care in a setting of limited resources, (5) promote improvement of history and physical examination skills, [and] (6) provide opportunities for research." 8 We sought to assess the impact of this program from its creation in 2001 through July 31, 2008, and to determine its degree of success in achieving its stated goals. Through this analysis, we want to provide a model for resident international electives and gain insight into the educational and personal benefits of international health electives in graduate medical education in a variety of specialties, thus providing guidance for further research on this topic.
For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings a . 12 These programs have been selected as educationally beneficial sites with established mentors engaged in supervision and evaluation of residents, and the program information is listed on the MIHP Intranet Web site. Interested residents may also draw on other MIHP contacts in India, Jamaica, and Mexico. For independent sites, the resident must identify the site, find an onsite mentor, and show that the site provides care to an underserved population. The onsite mentor must provide a brief description of the clinical responsibilities and acknowledge his or her role in mentorship of the resident. The educational value, appropriate mentorship, and safety of the rotation are reviewed by the MIHP selection committee and approved or denied accordingly.
PARTICIPANTS AND METHODS

Overview
The MIHP selection committee is composed of physicians with international health experience. The committee includes 12 faculty members from a variety of specialties representing all 3 Mayo Clinic campuses, as well as resident and fellow representatives, a program administrator, and a liaison to the Mayo School of Graduate Medical Education and the Mayo Fellows Association. The committee meets each spring to review applications and select residents to receive scholarship funding. Once residents have been selected to receive a scholarship, they must complete the following before disbursement of the funds: (1) visit the institutional travel clinic for appropriate vaccinations and preventive medications, (2) complete an off-campus approval form for rotation approval by the School of Graduate Medical Education, and (3) submit a final Travel Warning Risk Assessment Form based on the US Department of State Web site 13 (this is required again in case the safety in the country has changed since the original application). Once these have been completed, half of the scholarship amount is awarded. On return from the trip, each trainee must complete a rotation report, which outlines the details of the trip and provides a narrative of the experience. On completion and approval of this report, the second half of the award is disbursed.
the POstelective rePOrt The purpose of the postelective report is to collect residents' experiences and provide information for future participants. Each report contains information about the rotation location, organization, rotation mentor, and a case log of all the patients and diseases that residents encountered. The residents also are asked the following systems-based improvement question: "Are there areas of our health care system (local or national) that could be improved based on your reflections on your MIHP experience?" Residents are
given the following open-ended instructions: "[Provide a] minimum one page description of your experience. Please include a statement indicating how this experience impacted you either personally and/or professionally. Include tips for other fellows/residents if they should choose to go to this site."
Also included in the report are some practical questions about housing, safety, licensure, and recommended items to bring, aimed at informing future residents who would be interested in traveling to the same site for future MIHP rotations. national, Melbourne, Australia). 14 This study was approved by the Mayo Clinic Institutional Review Board.
Data cOllectiOn
statistical analyses
Quantitative data were collected and organized to display the number of countries and patients served and to provide information on resident training program and specialty.
The primary author (A.P.S.), who was trained formally in the use of NVivo7 software, read all of the reports and created a memorandum for each report containing a list of basic themes that were generated during the read-through. The reports were then reviewed, and the passages relating to the identified themes were coded within the text. The themes were categorized by educational and personal benefits and then tabulated using NVivo7, identifying the frequency with which each theme occurred among the reports. The most common themes (noted in ≥10% of all reports) were organized into groupings of educational and personal benefits, and their frequency of occurrence was determined.
A second author (S.P.M.) reviewed a random sample of reports (5%), took the major themes identified by the primary author and documented them within each report, and reported additional themes within the reports. A comparison of the agreement between authors was made. The primary (A.P.S.) and secondary reviewer agreed on all major themes, with no additional major themes discovered, indicating that the evaluation of the primary reviewer was adequate for the remainder of the reports. The passages from each theme were reviewed, and representative passages were chosen for the Results section of this article.
RESULTS
From its inception in 2001 through July 31, 2008, 162 residents have travelled to 43 different countries on 5 continents, caring for over 40,000 patients worldwide (Figure) . Residents from 3 training facilities (Mayo Clinic in Arizona, Florida, and Minnesota) and from 20 specialties have participated in the MIHP, in both inpatient and outpatient settings (Table 1) .
Qualitative analysis Of POstelective rePOrts
Most postelective reports were similar in length (1-3 pages) and relatively uniform in tone; however, some were more reflective and others more descriptive. The open-ended nature of the report allowed for a rich and varied discussion of important themes pertaining to the overall impact of the international health electives. Although most identified themes related to the educational and personal impact of the trip, residents were free to discuss any topics that affected them during their experience ( Table 2 ). The response to the systems-based practice question was variable, and these responses were not included in the analysis.
wiDe variety Of PathOlOgy
Half of the residents reported benefit from seeing a wide variety of pathology and gaining experience with new disease entities and therapies. A resident in dermatology summarized the educational impact well in his statement:
The education gleaned from this experience was immeasurable. I saw dozens of diseases that I will probably never see in the United States. As I was directly involved in treating these patients, I was constantly reading and studying to learn how to better treat these patients. As I have plans to do humanitarian medical care at least yearly in developing countries, this was an invaluable experience in gaining exposure to a very high-need population with a huge variety of pathology.
A resident specializing in ears, nose, and throat shared the following sentiment:
The wide diversity of pathology and sheer volume of patients was invaluable in solidifying my cleft surgical skills and providing me with a stable foundation on which to grow my skills.
Not only did residents learn about new diseases, but they gained fresh perspective on familiar disease entities by treating patients who presented with advanced illness or by trying out different treatment approaches. Across the spectrum of specialties, the residents remarked on the educational importance of seeing both familiar and unfamiliar diseases, particularly diseases of higher prevalence in underserved areas, including tuberculosis, human immunodeficiency virus infection and AIDS, tropical infectious diseases, malnutrition, and poor hygiene.
limiteD resOurces
Residents reported benefiting from learning to work with limited resources and making decisions about resource allocation and cost-effectiveness of care. The limitation of resources ranged from facilities and equipment to laboratory evaluation and treatments. To some residents, working with limited resources brought frustration:
Despite my ability to adapt to the situation that I was in by the end of my time there, I still often felt frustrated by my inability to provide care that I knew existed and was readily available in other parts of the world. Residents contrasted the scanty resources to the abundant ones available in the United States and realized how they could impact their host institution. One internal medicine resident reflected on his experience in South Africa:
I felt that in this place it was impossible to make any difference. It has been a real struggle to use my skills and experience in such a complicated and dysfunctional system. But precisely for this reason my role as person as well as my contribution as a physician were exalted.
Residents in surgery had to work with unfamiliar operating room conditions and equipment:
The surgeries themselves were interesting, but often fraught with frustration at the lack of modern conveniences that we take for granted in the United States-good lighting, climate control (air conditioning), functional equipment, and an abundance of linens, medications, and other material goods. Even these frustrations, however, provided useful lessons in concentration, determination, creativity, and appreciation for what we have in the U.S.
Many of the other lessons learned grew out of the challenge of working with limited resources.
clinical anD surgical skills Residents developed their clinical skills, having to rely more often on history and physical examination findings than on diagnostic tests. One internal medicine resident summarized this well:
From a medical education standpoint, the [MIHP] participant will hone his or her physical exam skills and be pushed to the limit of their medical knowledge. The only diagnostic tools available are a blood pressure cuff, glucometer, thermometer, oto/ophthalmoscope, urine dipstick, vaginal speculum, and a stethoscope. Reliance on laboratory and imaging is non-existent and the physician must use his or her clinical judgment to make a diagnosis. In many respects it is medicine in its purest form.
The intersection between limited diagnostic testing and clinical skills was commented on by 2 pediatric residents, who noted that "The rotation definitely increased my confidence in my physical examination skills, forcing me to remember and rely on my history and physical examination alone," and "I learned to trust my clinical skills and analyze the cost effectiveness of various tests. It was a very insightful trip." A decreased reliance on laboratory and imaging testing improved residents' confidence in their clinical skills and decision-making and gave them a perspective on resource utilization and justification for testing.
Surgical residents gained confidence and learned new surgical techniques through experience, performing surgery in challenging environments. One resident specializing in the ears, nose, and throat reflected:
From a professional standpoint, cleft lip and palate surgery utilizes a multitude of soft-tissue surgery techniques and provides an unparalleled opportunity to hone facial surgery skills.
An ophthalmology resident made the following comment on technique:
Under the judicious supervision of [my mentor], I learned the cataract extraction technique used in most of the developing world, but no longer practiced much in North America, due to our fortunate access to technological developments. Nevertheless, the advanced nature of the cataracts we operated on would not have been amenable to our modern cataract extraction techniques.
resiDent eDucatiOn
Residents participated in formal education internationally, receiving education within international health systems and participating in teaching international residents and students. One dermatology resident highlighted the educational experience by stating:
One of my favorite things about the rotation was Chacagem. This is somewhat like grand rounds or hall conference, and is a time where the residents present all of the patients they have seen during the day to the attending physicians and other residents. Here, the skin condition is presented and further work-up and treatments are discussed among the group. A lot of teaching also occurs during this time, as the attending physicians point out clinical findings that the patients have and offer differential diagnoses.
A family medicine resident felt enriched by his host institution's "great emphasis on learning by lectures and direct patient contact," commenting that:
Most of Wednesday and Thursday mornings was devoted towards didactics in the form of Grand rounds, 'interesting case' presentations, and lectures. There were Microbiology rounds on Friday afternoon where I saw slides of specimens that are hard to find even in textbooks in the USA.
The MIHP allowed residents to experience and learn from different forms of education. Many residents found it rewarding to be able to teach local physicians, residents, and allied health staff. One internal medicine resident wrote:
Soon after my arrival both young doctors and nurses were always interacting and asking me questions about patients' care, diagnostic or therapeutic dilemmas, new literature evidences. I never met anyone so eager to learn. For this reason unexpectedly it turned out as a great opportunity to foster my teaching experience.
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A surgical resident added: "Teaching in Costa Rica was a very rewarding experience. The confidence I gained in my surgical ability was greatly increased by being able to successfully teach others." By teaching, residents felt as if they were contributing to the host institutions. One ophthalmology resident wrote, "The fundamental goal of each mission is not to sweep into a given country and perform as many surgeries as possible. Rather, its goal is primarily attaining a sustainable transfer of knowledge and skill." Being able to teach gave residents a feeling of confidence, developed their teaching skills, and gave them a sense that they were contributing to the institutions that hosted them.
PersOnal Benefits
Residents mentioned a number of key personal benefits. Many benefited from experiencing new people, cultures, ideas, and ways of thinking. One internal medicine resident summed up the impact of the experience by saying:
More important than their diseases were the patients themselves. The patients introduced me to a culture that, despite extreme poverty, is enriched by strong family values and a sense of community. I was impressed by how willing and eager people were to help each other. I have never met patients so gracious, so in need, as these. It was extremely gratifying to administer health care to this community.
Along with this, various adjectives were used by residents to describe the experience, including life-changing, humbling, and eye-opening; they "grew" from this experience and "were changed." Of the residents, 26% explicitly stated that they were grateful for the experience; another 27% stated that they had a desire to return. One internal medicine resident described the rotation as "one of the most profound experiences of my three years of medical residency training." The personal impact of these experiences on the residents was evident.
negative themes Although most of the themes and responses identified in the reports were positive, words like frustrating, difficult, and challenging were used throughout the reports in conjunction with many of the otherwise positive themes. These were often incorporated by acknowledging the challenges that accompanied overall positive observations. For instance, one internal medicine resident discussed dealing with limited resources:
One of the most difficult things that I experienced while in Malawi was…the feeling of helplessness as I cared for these two young children and being unable to provide the medical care that I knew they needed… [it] was as an exceptional experience in international health. It provided an opportunity for me to see and understand first hand the struggles, frustrations and also the successes of providing health care in a developing country.
Although at times overwhelming, many of the challenges that residents faced laid the groundwork for greater overall learning.
The negative impacts on residents' educational experience were identified in less than 10% of responses. Although 1 theme identified concern for general safety and health (n=11), no serious incidents regarding safety or health occurred among our residents. Residents reported difficulty adjusting to cultural differences (n=7) or health systems (n=7; eg, paternalistic approaches, hierarchies of medical teams), and some noted difficulty adjusting after return to the United States (n=2). Some residents were overwhelmed by the severity of illness (n=8) or the number of patients they were asked to see (n=6), balanced by the frustration that yet more patients needed to be seen. These negative impacts were minor but not insignificant.
DISCUSSION
To our knowledge, our study is the first that has used systematic qualitative methods to evaluate residents' opinions about the benefits of international experiences during graduate medical education. The qualitative methodology allowed us to evaluate responses to open-ended questions, leading to a broad variety of themes and a deeper understanding of previously published numerical survey data on residents' international elective experiences. 4, 5 Previous studies have addressed the effects of international health electives on the educational and professional development of medical students and residents and have assessed electives' impact on their skills, attitudes, and knowledge. [3] [4] [5] [6] [7] In one review of 7 studies involving 522 medical student participants and 166 resident participants, survey data suggested that international health electives (1) affected participants' future career choice in primary care and underserved care, (2) improved clinical skills, (3) changed attitudes toward health care delivery in underserved communities, and (4) provided knowledge of topics in tropical diseases.
3 Narrative information from the postrotation resident reports in our own study further supports the educational benefits of participation in an international health elective during residency. From this analysis, the MIHP is meeting its goals of providing care to underserved populations and valuable learning experiences to residents. Our findings agree with and add to the previous literature, [3] [4] [5] [6] [7] which suggested considerable educational benefit from these rotations, demonstrating the variety of benefits across several specialties.
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This study has shown the numerous ways in which international experiences benefited residents' formal education and personal lives. Important educational benefits included experience with a variety of pathology, experience working with limited resources, improvement in clinical and surgical skills, and opportunities for involvement with resident education. This study highlights the importance of direct experience with unfamiliar disease processes, health systems, and cultures in medical education, highlighting the challenges that they present. International health electives provide unique experiences and are perceived by residents to enhance skills and knowledge of global health topics and clinical skills.
Very few negative impacts were identified by residents participating in international rotations. Possible reasons for this include the way in which the questions were asked (negative impacts were not specifically elicited) and residents' discomfort in reporting potential negative impacts. However, the program prepares residents for health and safety issues by requiring a travel clinic appointment and a review of the US Department of State Web site safety warnings before the elective. The MIHP does not currently have any curriculum in place to help prepare for some of the other concerns addressed by a few residents, particularly regarding adjustment to cultural and medical practices in the sites that they are visiting. In this way, our study identifies areas for further curriculum development.
Whether programs like the MIHP result in long-term behavioral change among participating residents is an important question. We anticipate that international experiences will change residents' future behavior, leading them to practice more cost-effective medicine, adjust resource use, improve surgical skills, and do more international work. Indeed, at least 4 MIHP alumni have demonstrated commitment to long-term care for the underserved in international settings after their training by pursuing extended work abroad, including 2 who began a clinic to care for the underserved in the country of their MIHP elective. A systematic survey to more comprehensively assess behavior changes among MIHP alumni is beyond the scope of our current investigation but is an area of anticipated future study.
Providing global health training during graduate medical education can pose several challenges both for the residency administration and for the residents involved. 15 Residency programs have difficulty providing financial and administrative support for international experiences. Residents have financial and scheduling constraints, including time spent away from family and difficulty finding host programs. These all present barriers for participation, barriers that are worth surmounting (eg, by providing a structure for participating in rotations and, if possible, offsetting residents' travel costs) given our study's findings of the considerable benefits residents derive from international electives.
Our study has limitations. All of the authors are employed at the MIHP's home institution and play some role in the formal education of its residents. Narrative reports were requested from residents, not provided by them spontaneously. Residents were asked to write at least 1 page, and the wording of the request, although open-ended, takes for granted that residents were affected in some way and does not specifically ask for potential negative impacts. Text was analyzed in its entirety for the purpose of this study by only 1 author (A.P.S.), with a second author reviewing a representative sample of the reports; an acceptable degree of agreement was reached regarding the analysis of the main themes. Although we used NVivo7 software to help organize selected themes and quantify responses, other potentially meaningful themes may have been excluded. Conclusions derived from this analysis reflect the experience of the participants in the MIHP's first 8 years only.
DIRECTIONS FOR FUTURE STUDIES
A number of important research questions remain regarding international health experiences in resident medical education: Are residents who have participated in such programs more comfortable in caring for people of different ethnic backgrounds? Are they more likely than their counterparts to care for the underserved after their training is complete? Are they happier? Are these residents less likely to order unnecessary diagnostic tests and/or invasive studies? Do they have common backgrounds that lead them to this sort of program? Do they perform better on examinations covering tropical diseases and other illnesses more common in the developing world? Do they perform better on clinical examination skill testing? Do they receive better evaluations as educators? The qualitative data provide a substrate for further evaluation of how international health electives affect resident behavior and knowledge.
The systems-based practice question generated very heterogeneous responses that were not included in this study. For future research, this question needs to be revised to obtain more specific responses given the importance of resident competency in systems-based practice.
Finally, we know of no published analysis of the impact that international rotations have on the countries in which the residents serve. A well-designed survey of overseas mentors would be useful in determining the benefit and harm of these programs. Such information would assist international health programs like the MIHP in better preparing residents and organizing their expe-For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings a .
riences. We acknowledge that a variety of investigative techniques, including formal ethnography, could provide valuable information.
CONCLUSION
International health electives are an important part of residency education. These rotations have provided many educational and personal benefits to residents in many specialties, offering a fresh perspective on health care delivery and enhancing clinical and medical decision-making skills. The MIHP has provided financial and administrative support to residents, facilitating resident participation in these electives and furthering the overall goals of resident education. The benefits of international electives for resident growth and education are worthy of further support by residency programs and should prompt the development of similar initiatives in other residency programs.
